Furosemide is one of the most common drug used to treat anasarca in childhood nephrotic syndrome. It has minimal side effects on short-term usage, but prolonged use can result in polyuria, hypokalemia and metabolic alkalosis. This pseudobartter complication can be treated by discontinuation of the drug with adequate potassium replacement. We report a child who was given furosemide for 20 days elsewhere to treat the edema due to nephrotic syndrome and then presented to us with bartter-like syndrome. Furosemide was discontinued and potassium replacement was initiated. However, the child continued to have polyuria leading to repeated episodes of hypotensive shock. In view of severe symptoms, she was given a short course of oral indomethacin for 6 days, to which she responded. This case highlights the fact that indomethacin can provide symptomatic improvement in furosemide induced pseudo-bartter.
Introduction
Furosemide is a common drug used to decrease edema in patients with nephrotic syndrome. The mechanism of action is through blockage of sodium-potassium-chloride symporter in the ascending limb of loop of henle [1] . Electrolyte abnormalities, which includes hyponatremia, hypokalemia and hypercalciuria are common adverse effects of furosemide. However, its prolonged use can result in pseudo-bartter with polyuria, metabolic alkalosis and electrolyte wasting [2] .
Although cases of furosemide-induced tubular dysfunction have been reported, polyuria causing repeated episodes of hypotensive shock and use of prostaglandin synthesis inhibitor in treating it is limited in the literature [3, 4] . We, hereby report a case of furosemide-induced tubular dysfunction which responded to a short course of indomethacin, after taking due approval from the Departmental Review Board.
Case
A 3 years 6 months old girl presented with history of loose stools followed by generalised anasarca. She had been admitted in another hospital for 20 days, where she was found to have nephrotic range proteinuria, hypoalbuminemia and hypercholesterolemia. A diagnosis of nephrotic syndrome was made and was started on prednisolone (2 mg/kg/day). For edema, she was initiated on oral furosemide (4 mg/kg/ day) and for hypertension, oral enalapril (0.3 mg/kg day) was given. As she was having persistent loose stools, polyuria and hypokalemia, she was referred to our centre.
At admission to our centre, her weight and height were 8.1 kg and 81 cm respectively, both of which were less than − 3 Z scores. Her blood pressure was 94/64 mm Hg (75th to 90th centile) and she had anasarca. Initial investigations revealed hypoalbuminemia (serum albumin 2.2 g/dl), nephrotic range proteinuria (spot urine protein/creatinine ratio-3.1) and hypercholesterolemia (serum cholesterol 415 mg/dl) which confirmed the diagnosis of nephrotic syndrome (Table 1) . Further, renal function tests and ultrasound imaging of both kidneys and urinary bladder were normal.
The child was delivered by normal vaginal delivery with no perinatal complications. There was no significant illness or hospitalizations prior to the present illness. There was no family history of renal disease or any similar illness in the family.
After admission, we continued steroids (2 mg/kg/day) and stopped furosemide. The child continued to have persistent loose stools with high purge rate. A possibility of persistent osmotic diarrhoea was proffered. Therefore, the child was kept on reduced lactose diet following which loose stools became passive and was gradually put on normal diet.
During the entire hospital stay, she had polyuria with urine output of around 10-12 ml/kg/h, episodes of hypotensive shock, hypokalemia and metabolic alkalosis. Further investigations also revealed hypomagnesemia and hypercalciuria. Furosemide-induced tubular dysfunction was considered ( Table 2) . Urine replacement and potassium correction was initiated. Since the hypotensive episodes continued she was started on oral indomethacin (2 mg/kg/day). The child promptly improved with urine output of 2 ml/kg/h on day 3 of indomethacin and normal serum potassium level. Subsequently, indomethacin was stopped on day 6. There was no recurrence of either polyuria or hypokalemia in the child and was discharged (Fig. 1) . At 1 month of follow up, she was in remission with normal urine output and serum potassium level.
Discussion
Nephrotic syndrome clinically presents with edema, which when significant needs anti-diuretic agents. Of all diuretics, furosemide is the most commonly used. However, the complications of volume depletion, electrolyte disturbances and metabolic alkalosis are well known [5] . Our case reiterates an important adverse effect of furosemide. The pseudo-bartter distal tubular dysfunction characterized by hypokalemic metabolic alkalosis, hypercalciuria and hypomagnesemia Urine Output (ml/kg/hour) Metabolic alkalosis (Hco3 mEq/L) Serum Potassium (mEq/L) Indomethacin without significant elevation of serum creatinine was documented. It is possible that individual sensitivity, genetic background, dose and duration of furosemide administration and associated risk factors such as hypoalbuminemia, malnutrition could have contributed to the tubular dysfunction [4, 6] . The frequency, dosage and duration of furosemideinduced bartter like syndrome varies widely [3, 4] . The reported incidence is approximately 4.5%. It has been seen that furosemide administered at standard clinical dose for more than 10 days can cause immediate potassium and calcium wasting [4] . This bartter-like syndrome resolves within a period of few days to weeks following discontinuation of the drug. Appropriate potassium supplementation with discontinuation of furosemide form the core steps in therapy [7, 8] .
Further, our case emphasizes a fact that furosemideinduced bartter like syndrome can be managed with a short course of prostaglandin synthesis inhibitor especially in severe cases where episodes of hypotension occurs even with urine and potassium replacement. Studies in rats have suggested that COX-2 derived prostanoids like rofecoxibattenuated furosemide-induced diuresis, saluresis and renin activation [9] . We used indomethacin as there are case reports of its use [10, 11] .
Moreover, this case also suggests that prolonged furosemide intake may result in elevated prostaglandin levels in renal parenchyma with resultant tubular dysfunction, much similar to that which is seen in inherited bartter syndrome [12] . Besides, the fact that symptoms in our child did not recur following stoppage of prostaglandin synthesis inhibitors signify the transient nature of tubular dysfunction and electrolyte abnormalities which are typical features of furosemide induced bartter like syndrome [4] .
In conclusion, this case highlights the fact that prolonged furosemide administration can result in tubular dysfunction with features of bartter like syndrome. Along with discontinuation of the drug with potassium replacement, a short course of prostaglandin synthesis inhibitor can be used.
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